INTRODUCTION
The term hyperthermia refers to either a phenomenal high fever or the treatment of an infection, by the infusion of an abroad protein utilizing heat. In Hyperthermia temperature of a piece or possibly the entire body raises above the typical degree for a characterized timeframe. The level of temperature, height related to hyperthermia is around a couple of degrees above the ordinary temperature (41-45 o C) ).
Hyperthermia used with chemotherapy or radiation therapy elevates the body temperature above the ordinary temperature (41-45 o C) to cause damage to cancer cells [1] . Different types of energy may be used to apply heat, in hyperthermia including microwave, laser, magnetic field and ultrasound [2] . In the Hyperthermia treatment heating of the tumour is always done under controlled conditions. Since, healthy tissue can absorb energy, causing damage with the application of microwave, laser and ultrasound.
Treatment by Hyperthermia
The best remedial use of heating, that have physiological most essential hyperthermia is the treatment of hurts, agonies, stresses, and sprains by means of use of temperature beneath 41 o C for 60 minutes or thereabouts and utilize physiological parts of expanding blood flow and metabolic rates (Roemer 1999).
For tumour treatment purposes, there are reports that malignant cellular material is usually more sensitive to temperature than are their normal counterparts According to a study by American cancer institute 55% cases of cancer are treated with Surgery, 18%
with chemotherapy, 11% with radiotherapy and the remaining 16% using other techniques.
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Techniques used for Hyperthermia Treatment of Cancer

Magnetic Heating
The National Cancer Institute classifies hyperthermia into three different methods on which research is being done. They are
• Local hyperthermia
• Regional hyperthermia
• Whole body hyperthermia.
Local hyperthermia is a technique in which a local area such as tumor is treated by using various methods that deliver heat to the infected part. Heat may be applied using different forms of energy which can be radio frequency, ultrasound, and microwave. To treat the tumors just below the skin external approaches are used and to treat the tumors within or near the body cavities Intra luminal or endocavitary methods are used, whereas, tumors deep within the body are treated by interstitial methods.
In regional hyperthermia large area such as body cavity, the organs are heated using deep tissue, regional perfusion and continuous hyper thermic peritoneal perfusion.
And Whole body hyperthermia is treatment of cancer which has spread throughout the body. Since the body can tolerate the temperature rise up to 45 o C, therefore till this temperature is attained normal tissues are not damaged. But some tissue may be affected due to difference in temperature rise at various spots which may cause burns, blisters, pain, discomfort etc. [3] [4] 
Microwave Hyperthermia
It is one of the promising techniques which are being used on hundreds of patients, those who are suffering from either breast cancer or prostate cancer. Microwave energy is effective in heating cancerous tumors because tumors have high water content. One or more microwave antenna can be used to treat tumor that depend on tumor size and location in the body. Microwave induced hyperthermia treatment utilizes a single waveguide microwave antenna working at 434,915
and2450MHZ [5] [6] .
Background of Work Done and Methodology Adopted
The breast cancer ablation by radiofrequency has been associated with the capacity of concentrating the electromagnetic energy in the tumour area [7] . Radiofrequency ablation in the recent years reached importance for the treatment of cancerous tumor. Breast cancer is believed to have resulted from the interaction of genetic factors, with other environmental factors. The available techniques for breast cancer treatment have strong side effects. The most common used treatment is a mastectomy, an approach which comes down to removing the entire breast and the other is a lumpectomy, in which only the one part of the breast is removed. Other techniques used are such as radiation therapy and chemotherapy that cause the cellular damage all these are ablative techniques. In these treatments the tissue temperature is raised in order to kill the malignant tissue. software that shows a very good SAR homogeneity and achieves a penetration depth close to that of EM plane wave [12] .
A method of microwave hyperthermia by utilizing thin microwave antenna located in human tissue is described. For the numerical simulation finite element method (FEM) is used.
STRUCTURE OF ANTENNA
The antenna consists of a thin coaxial cable with a slot measuring 1 mm cut on the outer conductor 5mm for the tip. The antenna is enclosed in a catheter made of poly tetra fluoro ethylene) and operates at the frequency of 2.4GHz, which is used in microwave coagulation therapy [13] . 
REAL IMAGE GEOMETRY MODEL
In FEM analysis, a correction of the model plays an important role in the simulation. In this paper a set of real image from the MRI sliced was introduced to enhance the breast model design. The actual images help in working on actual volume and size of tumor for better result. The motive is to find out the time in which required temperature can be obtained, which is possible only with the actual volume and size of the tumor. MRI images in axial view, sagittal view and coronal view were imported and rebuild to obtain breast model, with .stl format. This was done with the help of mimics software and through manual segmentation. Later the model is imported into COMSOL multi physics for the simulation.
MODEL SIMULATION
As described above, the breast model is developed from a set of MRI images and, then the microwave antenna was modelled and inserted into the tumor tissue. The destructive area of the tissue was finally expected to be identified.
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The microwave antenna is kept in the frequency of 2.4GHz. The heat generated from the electric fiel analysed by using COMSOL Multi physics. Modules meshing refinement is done by automatic initial mesh of tetrahedral mesh shape. The physics and all the conditions are assigned to the domains and are shown above in the table whereas the circled domain is the tumor inside 
The propagation constant k, relates to the wavelength in the medium, λ as:
In the tissue, the electric field also has a finite axial component, whereas the magnetic field is purely in the azimuthal direction. Thus, model the antenna using an axisymmetric transverse magnetic (TM) formulation.
The wave equation then becomes scalar in Hφ:
The boundary conditions for the metallic surfaces are:
The point is modelled using a port boundary condition with a power level set to 10W. This is essentially a first order low, reflecting boundary condition with an input field Hφₒ:
Applying this boundary condition to all boundries
HEAT TRANSFER
The bio heat equation describes the time dependent heat transfer problem as:
Where, The initial temperature T b is applied to all domains. The heat source from the metabolism is neglected in this model. The external heat source is equal to the resistive heat generated by the electromagnetic field: In addition to the heat transfer, the tissue damage integral is also computed. This gives an idea about the degree of tissue injury α during the process, based on the Arrhenius equation:
Where, A is the frequency factor (1/s) and De is the activation energy for irreversible damage reaction (J/mol).
SPECIFIC ABSORPTION RATE DISTRIBUTION (SAR)
SAR can be defined as the energy absorbed by living tissue when the body is exposed to electromagnetic field at radio-frequency range can be measured by the specific absorption rate. This indicates the absorption power per mass of living tissue or watts per kilogram (W/kg). The heating ability of microwave antenna is studied with the help of SAR distribution. Heat generated by an electric field in living tissue is given by:
Where, and it is observed after a certain period of time temperature remains constant at the same point. Therefore, the temperature after 20 minutes remains 52 o C. A temperature higher than 52 o C can be harmful to the body where it may affect the healthy tissues. Temperature distribution on the surface of tumor at three different points during the duration of 10 minutes is shown in Figure 7 and these points are located at random location according to the Figure 17from the tip of the probe.
Similarly, Temperature distribution on the surface of tumor at three different points during the duration of 20 minutes is shown in Figure 8 . Table 6shows the time required for attaining particular temperature and the power corresponding to it, and represents temperature at a point when the power supply of the antenna is varied from 1W to 5W and the duration of time which is used for the heating of the tumor are 10 min, 20min, and 30 min, respectively. It is clear from the readings that, the temperature rise in the tumor is seen up to 10 min and after that, the temperature inside the tumor is constant and does not vary in 20 & 30, with an increase in time. The same is seen for the other power supply values that's as we increase the power of the antenna the temperature increase up to 10 minutes and after that the temperature becomes constant. Figure 9 shows the SAR distribution in the breast model. As it can be seen that the sudden peak in the graph shows the sudden increase in the value of SAR, this sudden peak can be seen in the area closer to the tip of the antenna and as the value of SAR is evaluated away from the antenna it come out to be less as which can be observed in the plot. The power of the antenna is kept, such as the there is no effect of electromagnetic wave on the other parts of the body other than the part that is diagnosed that's the tumor region. The figure 11 , 12, 13,14,15,16 shows the current density, total power dissipation, electric displacement field and electric field in the breast and tumor model. The result is computed at the breast model whose volume is 561300 mm 3 and the surface area of the breast model is 3600 mm 2 , whereas the volume of the tumor region is 1734 mm 3 and the surface area of the tumor region is taken as 877.7 mm 2 . The power required and the temperature produced inside the tumor also depends upon the area of the tumor region. To find out the relation between volume of breast and the power required, new term
Where α = (volume of breast/power required 
CONCLUSION AND DISCUSSIONS
The results present a simple methodology of finding best model parameters for the optimal hyperthermia treatment. A rise in temperature of breast model was observed because of the RF heating.
We are able to see a rise in the temperature in the breast m the antenna is kept between 1W to 3W and the maximum temperature and respectively the time duration under which the temperature increase was studied was 10, 20, 30 minutes respectively. We are able to study the hyperthermia treatment of cancer by converting the MRI images into the 3d model and an attempt has been made to study the relationship between the temperature and its effect on the tumor region.
Computational Study on Effect of Microwave Induced Hyperthermia on Breast Tumor
The observation is done at the different points which are 1mm, 2mm, and 3mm away from the tip of the antenna. As studied in literature for the effect of the temperature of the cancerous tissue. The effect of the temperature was studied for the different duration that is for 10, 20, and 30 minutes at the different power supply that is from 1W to the 5W.
Both electromagnetic and ultrasound cylindrical phased array can be used for the hyperthermia treatment of tumor within the breast model. The US designed applicator has a smaller focus size and larger penetration depth than that of the existing hyper collar. Therefore, US applicator is more appropriate for the smaller and the deep located tumor regions, whereas for the larger size tumor hyper collar is preferred and it performs well. Therefore, the further research is required to investigate for the heating profiles.
From the temperature profile distribution, it can be seen that focusing point of the electromagnetic field near the tip of the antenna which is responsible for the hot spot in the temperature distribution in the tissue. The material used for the antenna is dielectric and catheter. The frequency at which the power is supplied to the antenna is taken as 2.45GHz.
Our study will continue with the investigation of non-homogenous heating. For example, a tumor as a sub domain embedded in the normal tissue, or the insertion of ferromagnetic particles in the targeted tissue, in order to better concentrate the radiation energy into it. Also, the study of multiple pin applicator, such as the array of implanted probes investigated for the extension of the conclusions adopted.
